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(54) LINEAR ROLLER GUIDE 

(57) The first invention is a roller guide smoothly cir- 
culating rollers, in which at least one of a roller return 
path, a roller end face guide wall and a direction chang- 
ing section is formed integrally with a block main body. 
In other words, at least one of a roller return path form- 
ing member (91) having a roller return path (9), a roller 
end face guide wall (13) and a direction changing path 
inner periphery forming member (12) forming a direc- 
tion changing path inner periphery portion (10b) is 
inserted into, and shaped integrally with, a block main 
body (40). The second invention is a roller guide, in 
which rollers circulate smoothly and prevents vibration 

FIG. 1 



of a roller chain during the circulation. In other words, a 
roller chain guide portion for guiding the track of the 
roller chain to a predetermined track is disposed in the 
roller return path and the direction change inner periph- 
ery guide portion, and at least one of the roller return 
path forming member forming the roller return path and 
the direction change path inner periphery forming mem- 
ber forming the direction change path inner periphery 
portion is integrally molded with the block main body by 
inserting the block main body into a mold. 
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Description 
TECHNICAL FIELD 

The present invention relates to a linear motion 
guide device, and more particularly, to a linear roller 
guide device using rollers as roiling elements. 

BACKGROUND ART 

The conventional linear roller guide device of this 
type generally has a structure in which a movable block 
is movably supported on a track rail through a number of 
rollers. The guide device using rollers has an advantage 
of high rigidity and high load bearing ability in compari- 
son with the guide device using balls. The movable 
block comprises a block body and side covers to be 
attached to both end portions of the block body. The 
block body is provided with a roller rolling surface and a 
roller returning passage for endlessly circulating a roller 
row, and the side cover is provided with a direction 
changing passage for connecting the roller rolling sur- 
face side to the roller returning passage. 

Both sides of the roller rolling surface of the mova- 
ble member are provided with a roller end surface guide 
wall for guiding an end surface of the roller, and each of 
the roller returning passage and the direction changing 
passage is also provided with a guide wall which is 
formed to be contininous to the roller end surface guide 
wall, whereby the end surfaces of the roller are guided 
in entire circulating passage so as to orderly circulate 
the rollers. 

Conventionally, as to structural members such as 
the roller returning passage, the side cover and the 
roller end surface guide wall or the like, an attempt to 
reduce a manufacturing cost has been made by 
employing resin moldings as the structural members. 

However, the above conventional linear roller guide 
devices entail drawbacks as described hereunder: 

<3) The manufacturing process is complicated. 

That is, each of the resin molded members is a 
molded member which is formed separately from the 
block body, so that a process of assembling the respec- 
tive resin molded members is required after separately 
forming the respective members. 

© The circulating defects of the roller at the roller roiling 
surface are liable to occur. 

Namely, when assembled the resin molded mem- 
bers, irregularities are liable to occur at a connecting 
portion between the roller returning passage and the 
direction changing passage, and at a connecting por- 
tion between the roller rolling surface and the direction 
changing passage, so that there may be posed a prob- 
lem, for example, that a smooth circulation of the rollers 



is obstructed and a problem of generation of an abnor- 
mal noise. 

<§) The circulating defects of the roller at the roller end 
5 surface are liable to occur. 

In particular, in case of the roller, it is required to 
prevent skew of the roller (i.e. blurring of a rotational 
axis of the roller). In order to prevent the skew, it is 

10 required to guide the end surface of the roller not only in 
a range of a loaded area of the roller rolling surface but 
also in all around of an endlessly circulating passage 
ranging from the direction changing passage to the non- 
loaded area of the roller returning passage. 

15 Fig. 1 5 (a) shows a state that the roller 1 00 changes 
a roiling direction thereof form an unloaded area a to a 
loaded area p of the direction changing passage. At the 
time of direction changing of the roller 100, for example, 
as schematically shown in Figs. 15(b) and 15 (c), when 

20 the roller 100 moves from the loaded area a, and then 
enters into the loaded area p in a skewed state, one end 
portion of the roller 100a of the roller 100 will firstly col- 
lide against the roller rolling surface 101 in the loaded 
area, so that the smooth movement of the roller 100 is 

25 obstructed. In addition, an edge load may occur at the 
end portion 100a of the roller 100 entering into the 
loaded area p, so that the roller 1 00 per se and the roller 
rolling surface 101 are damaged thereby to deteriorate 
durability of the guide device. Further, vibration of the 

30 roller and changes in roiling resistance during the circu- 
lation of the rollers will occur thereby to obstruct the 
smooth circulation of the rollers. 

In order to prevent such problems, hitherto, the end 
surface of the roller is formed so as to be guided by the 

35 roller end surface guide wall provided at both sides of 
the roller rolling surface and passage walls provided at 
the direction changing passage and the roller returning 
passage. However, since the guide system is formed by 
connecting the discontinuous roller end surface guide 

40 wall, direction changing passage and roller returning 
passage, a sticking of the roller is liable to occur due to 
non-uniformity in a width of the respective passages 
and the irregularities of the connected portions thereby 
to also obstruct the smooth circulation of the rollers. 

45 

@ A falling-out of the roller is required to be prevented. 

On the other hand, hitherto, in order to prevent the 
roller from falling out from the movable block when the 

so movable block is detached from the track rail, there is a 
well known structure in which a chamfered portion is 
provided at end portion of the roller and an engaging 
projection with which the chamfered portion is engaged 
is provided at the roller end surface guide wall formed 

55 along the roller rolling surface. 

However, in case of such roller retaining system, 
when the engaging projection interferes with the roller 
during the circulation of the roller, the smooth circulation 
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of the roller is obstructed. Therefore, when assembling 
the guide device, it is required to provide a small gap or 
clearance between the roller and the engaging projec- 
tion so as not to interfere the engaging projection with 
the roller. However, it was difficult to provide the engag- 
ing projection to an accurate position. 

In addition, the chamfered portion is required to be 
provided, so that an effective length for bearing the load 
is disadvantageous^ shortened in a length correspond- 
ing to the length of the chamfered portion, thereby to 
lower the load bearing ability. 

On the other hand, there is also another well-known 
roller retaining system in which a number of rollers are 
retained in form of a chain by linking the rollers in a roller 
chain. However, in the case of such rollers retained in 
the roller chain, a problem of a running-out of the roller 
chain will arise during the circulation of the rollers. 
Therefore, it is necessary to guide the roller chain along 
the predetermined track However, it was difficult to 
accurately guide the roller chain. 

The first invention has been achieved for solving the 
problems described above, and an object of this inven- 
tion is to provide a linear roller guide device enabling to 
reduce the assembling processes, to accurately posi- 
tion the structural members to a predetermined posi- 
tions of the block body, and to secure the smooth 
circulation of the rollers by integrally forming at least one 
of the roller returning passage, roller end surface guide 
wall and direction changing passage with the block 
body. 

An object of the second invention is, in addition to 
the object described above, to provide a linear roller 
guide device enabling to securely prevent the roller 
chain from running-out during the circulation of the roll- 
ers linked by the roller chain. 

DISCLOSURE OF THE INVENTION 

In order to achieve the afore-mentioned object, the 
first invention provides a linear roller guide device com- 
prising a track rail and a movable block assembled to 
the track rail through a number of rollers, 
the movable block comprising: 

a roller rolling surface on which the rollers roll; 
a block body having a roller returning passage cor- 
responding to the roller rolling surface; 
a direction changing passage inner periphery por- 
tion formed to both end surfaces of the block body; 
a pair of roller end surface guide walls formed to 
both sides of the roller rolling surface of the block 
body and adapted to guide both the end surfaces of 
the roller; and 

side covers each having a direction changing pas- 
sage outer periphery portion for forming a direction 
changing passage by fitting the side cover into the 
direction changing passage inner periphery portion 
formed to both end surfaces of the block body, 



the track rail including a roller rolling surface 
extending in an axial direction corresponding to the 
roller rolling surface of the block body, and 
the rollers circulating in an endless circulating pas- 
s sage constituted by a loaded are a between the 
roller roiling surface of the block body and the roller 
rolling surface corresponding to the track rail, the 
direction changing passage and the roller returning 
passage, 

10 wherein at least one of a roller returning pas- 

sage forming member for forming the roller return- 
ing passage, a roller end surface guide wall forming 
member for forming at least one of the paired roller 
end surface guide wall and a direction changing 

is passage inner periphery portion forming member 
for forming the direction chianging passage inner 
periphery portion is formed as a molded body inte- 
grally formed with the block body by inserting the 
block body into a molding die. 

20 

According to the structure described above, the 
assembling of the roller end surface guide wall forming 
member, the roller returning passage forming member 
and the direction changing passage inner periphery 

25 portion forming member is not required, thus eliminating 
the assembling process for the members. 

In addition, the roller end surface guide wall, the 
roller returning passage and the direction changing pas- 
sage inner periphery portion can be formed at accurate 

30 positions with respect to the block body. 

After the rollers are rolled from a starting end to a 
terminal end of the roller rolling surface of the block 
body, the rollers are rolled and moved to the roller 
returning passage through the direction changing pas- 

35 sage, moved along the roller returning passage, and 
thereafter, supplied to the starting end side of the roller 
rolling surface through the direction changing passage 
formed at the other side of the roller rolling surface. 
When the direction changing passage inner periph- 

40 ery portion forming member is integrally formed with the 
block body, it becomes possible to eliminate the irregu- 
larities to be formed at the connected portion between 
the roller rolling surface and the direction changing pas- 
sage inner periphery portion. In addition, as to the roller 

45 returning passage forming member, when it is integrally 
formed with the block body, it also becomes' possible to 
eliminate the irregularities to be formed at the con- 
nected portion between the direction changing passage 
inner periphery portion and the roller returning passage. 

so Further, in one aspect of this invention, the device 
may have a structure in which the roller returning pas- 
sage and the direction changing passage inner periph- 
eral portion are provided with guide walls for guiding the 
end surface of the roller, the guide wall being continuous 

55 to the roller end surface guide wall, and the roller return- 
ing passage, the roller end surface guide wall of at least 
one of the paired roller end surface guide walls and the 
direction changing passage inner peripheral portion are 
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integrally formed with the block body. 

According to the structure described above, the* 
roller and surface guide walls of the roller returning pas- 
sage and the direction changing passage in an 
unloaded area and the roller end surface guide wall to s 
be formed along the roller rolling surface in loaded area 
can be continuously molded, so that the irregularities 
are not formed at the connected portions in all around 
the endless circulating passage, thus enables the end 
surface of the roller to smoothly move. 10 

In addition, the gap or clearance between the guide 
wall and the roller end surface can be formed with high 
accuracy in all around the endless circulating passage, 
so that the generation of the skew of the roller can be 
securely prevented. 15 

In another aspect of this invention, the device may 
have a structure in which a chamfered portion is pro- 
vided at least one end portion of the roller and an 
engaging projection with which the chamfered portion of 
the roller is engaged is provided at the roller end surface 20 
guide wall integrally molded with the block body so as to 
prevent the roller from falling out. 

As described above, when such engaging projec- 
tion is provided at the roller end surface guide wall to be 
integrally molded with the block body, the engaging pro- 25 
jection can be accurately positioned with respect to the 
block body, so that the falling-out of the roller can be 
securely prevented even if the bearing block is detached 
from the track rail. In addition, there is not the slightest 
fear of interference of the block body with the roller dur- 30 
ing the circulation of the roller. 

The guide device has a structure having four rows 
of rollers in total in which a pair of right and left rows of 
rollers are disposed to be rollable between the upper 
surface of the track rail and a lower surface of a horizon- 35 
tal portion of the block body and other two rows of the 
rollers each is disposed between the right and left side 
surfaces of the track rail and an inside surfaces of a sus- 
pending portion of the block body, respectively. 

In this case, it is preferable that a contact angle line 40 
constituted by a line connecting two contact points of 
the roller disposed between the corresponding roller 
rolling surfaces formed to the upper surface of the track 
rail and the horizontal portion of the block body is set to 
vertically extend with an inclination angle of about 90° 45 
with respect to a horizontal line, while a contact angle 
line of the roller disposed between the corresponding 
roller rolling surfaces formed to the right and left side 
surfaces of the track rail and the inside surfaces of the 
suspending portion of the block body is set to obliquely so 
extend downwards and is formed so as to incline with an 
inclination angle of 30 0 with respect to a horizontal line. 

In still another aspect of this invention, the guide 
device has a structure having four rows of rollers in total 
in which two rows of rollers are vertically disposed to be ss 
rollable between a right side surface of the track rail and 
a right inside surface of the suspending portion of the 
block body, and vertically disposed to be rollable 



between a left side surface of the track rail and a left 
inside surface of the suspending portion of the block 
body, respectively. 

Among the two rows of the rollers arranged verti- 
cally at upper and lower portions, it is preferable that the 
upper row of rollers is formed so that a contact angle 
fine of the roller is set to obliquely extend upwards from 
a side of the track rail to sides of the right and left sus- 
pending portions of the block body, and is formed so as 
to incline with an inclination angle of almost 45 0 with 
respect to a horizontal line, while the lower row of rollers 
is formed so that a contact angle line of the roller is set 
to obliquely extend downwards, and is formed so as to 
incline with an inclination angle of almost 45°, or that the 
upper row of rollers is formed so that a contact angle 
line of the roller is set to obliquely extend downwards 
from a side of the track rail to sides of the right and left 
suspending portions of the block body, and is formed so 
as to incline with an inclination angle of almost 45° with 
respect to a horizontal line, while the lower row of rollers 
is formed so that a contact angle line of the roller is set 
to obliquely extend downwards, and is formed so as to 
incline with an inclination angle of almost 45°. 

In particular, at a time of an insert molding, when a 
block supporting portion corresponding to the roller roll- 
ing surface of the block body is provided to an inner 
periphery of a molding die and the roller rolling surface 
is contacted to the block supporting portion, the block 
body can be effectively positioned in the molding die. 

According to such structure, a pair of right and left 
roller rolling grooves (surfaces) of the block body will 
contact to the block supporting portion. As a result, the 
block body is supported by the paired right and left block 
supporting portions so that the block body is clamped 
from every four directions and supported by four points. 
Therefore, even if an injection pressure of a molding 
material is applied to the block body from every direc- 
tions, the block body can be held unmoved, and the burr 
is not formed at a portion between the roller rolling sur- 
face and the block supporting portion. 

In a second invention, there is provided a linear 
roller guide device comprising a track rail and a movable 
block assembled to the track rail through a number of 
rollers, 

the movable block comprising: 

a block body having a roller rolling surface and a 
roller returning passage corresponding to the roller 
rolling surface: 

a direction changing passage inner periphery por- 
tion formed to both end surfaces of the block body; 
and 

side covers each having a direction changing pas- 
sage outer periphery portion for forming a direction 
changing passage by fitting the side cover into the 
direction changing passage inner periphery portion 
formed at both end surfaces of the block body, 
the track rail including a roller rolling surface 
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extending in an axial direction corresponding to the 
roller rolling surface of the block body, 
the rollers circulating in an endless circulating pas- 
sage constituted by a loaded area between the 
roller rolling surface of the block body and the roller 
rolling surface corresponding to the track rail, the 
direction changing passage and the roller returning 
passage, and the rollers are linked to each other by 
a roller chain inserted to be movable in the endless 
circulating passage, 

wherein the roller returning passage and the 
direction changing passage inner periphery guide 
portion are provided with a roller chain guide por- 
tion for guiding a track of the roller chain onto a pre- 
determined track, 

wherein at least one of the roller returning 
passage forming member for forming the roller 
returning passage and the direction changing pas- 
sage inner periphery portion forming member for 
forming the direction changing passage inner 
periphery portion is integrally molded by inserting 
the block body into a molding die: 

According to the structure described above, the roll- 
ers can be smoothly rolled and moved in the endless 
circulating passage while being kept in a state where 
center axes of the respective rollers are retained in par- 
allel to each other and intervals of adjacent rollers are 
retained in a predetermined distance, thus enabling to 
prevent the skew-generation. 

In addition, the roller chain is guided onto the pre- 
determined track by the roller chain guide portions 
formed to the roller returning passage and the direction 
changing passage, and the rollers shall be accurately 
guided by the roller chain guided by the roller chain 
guide portion. Further, a run-out of the roller chain can 
be prevented by the roller chain guide portion. 

In addition, when the roller returning passage form- 
ing member for forming the roller returning passage and 
the direction changing passage inner periphery portion 
forming member for forming the direction changing pas- 
sage inner periphery portion to which the roller chain 
guide portions are formed are integrally molded with the 
block body, the roller chain guide portions can be 
formed on accurate positions of the track. 

In addition, when the direction changing passage 
inner periphery portion forming member is integrally 
formed with the block body, it becomes possible to elim- 
inate the irregularities to be formed at the connected 
portion between the roller rolling surface and the direc- 
tion changing passage inner periphery portion. Further, 
as to the roller returning passage, when it is integrally 
formed with the block body, it also becomes possible to 
eliminate the irregularities to be formed at the con- 
nected portion between the direction changing passage 
inner periphery portion and the roller returning passage. 
As a result, the rollers can be further smoothly circu- 
lated and moved in cooperation with the guiding func- 



tion of the roller chain. 

Furthermore, when the roller chain is formed so as 
to have an endless structure and is provided with a fall- 
ing-out preventing portion for the rollers, the falling-out 
5 of the rollers can be prevented by the roller chain even if 
the movable block is detached from the track rail. 

Further, the roller chain is preferably provided with 
a guide projecting portion so as to project from the end 
surface of the rollers in an axial direction of the roller, 
10 while the roller returning passage and the direction 
changing passage inner peripheral portion are prefera- 
bly provided with guide grooves with which the guide 
projecting portion is engaged. In addition, at least one 
side of the roller rolling surfaces formed to the block 
is body is preferably provided with a guide wall having the 
guide groove extending in parallel to the roller rolling 
surface for guiding the guide projecting portion in paral- 
lel to the roller rolling surface. As to this guide wall, it is 
also preferable to integrally mold the guide wall with the 
20 block body by using an insert molding method and to 
continuously form the guide groove to the roller return- 
ing passage, the direction changing passage inner 
periphery portion and the guide wall so that the guide 
groove ranges to all around the endless circulating pas- 
25 sage. 

According to the structure described above, when 
the roller chain is circulated and moved, the guide pro- 
jecting portion is engaged with the guide groove formed 
to the roller returning passage and the direction chang- 
30 ing passage inner peripheral portion, so that the run-out 
of the roller chain is suppressed. As a result, the rollers 
can be rolled and moved in orderly arranged state in all 
around the endless circulating passage. 

In addition, in a case where the roller chain is 
35 formed in a striped-shape having no connected portion 
at both ends thereof, when the movable block is 
detached from the track rail, the guide projecting portion 
is engaged with the guide groove, thus enabling to pre- 
vent a sagging or slack of an end portion of the roller 
40 chain. Further, also in a case of the roller chain having 
an endless structure, the sagging or slack of an interme- 
diate portion of the roller chain can be prevented. 

In still another aspect of this invention, the roller 
chain comprises spacer portions disposed between the 
45 adjacent rollers and connecting portions for connecting 
the respective spacer portions, and the guide projecting 
portion is provided to the connecting portion. 

Accordingly, each of the rollers is arranged and cir- 
culated in a state where the rollers are retained by the 
so spacer portions form back and forth in the arranging 
direction thereof. 

Further, when a falling-out preventing portion for 
the roller is provided to the spacer portion so as to pre- 
vent the falling-out of the roller from back and forth of 
55 the roller, it becomes unnecessary to chamfer the end 
portion of the roller, so that an effective length of the 
roller for bearing the load can be increased. 

Furthermore, since only the spacer portion is dis- 
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posed between the adjacent rollers, a pitch of the rollers 
can be formed as small as possible, so that a number of 
the rollers to be disposed per unit length for bearing the 
load can be increased as many as possible, thus 
improving the load bearing ability of the roller. 5 

In still another aspect of this invention, the connect- 
ing member and the spacer portion disposed between 
the adjacent rollers are formed as resin moldings, the 
roller is formed to have a hollow portion, and the roller is 
retained by inserting a resin portion into the hollow por- 
tion of the roller. 

According to the structure descrtoed above, the fall- 
ing-out of the roller can be surely prevented and a 
degree of parallelization between the adjacent rollers 
can be accurately maintained. 

In addition, the roller may be retained in such a 
manner that a recessed portion is formed to both end 
portions of the roller and the resin portion is inserted 
into the recessed portion or in a manner that a grooved 
portion is formed to a center peripheral portion of the 
roller and the resin portion is fitted into the grooved por- 
tion. 

When the roller chain moves at portion between the 
roller rolling surfaces and the unloaded roller rolling 
passage, the roller chain takes a linear shape. In con- 
trast, when the roller chain moves in the direction 
changing passage, the roller chain is deformed from lin- 
ear-shape to a curved-shape. As a result the roller 
chain is repeatedly deformed in accordance with the 
movement of the movable block. 

In view of this point, it is preferable to reinforce the 
roller chain by inserting a wire or thin plate into the con- 
necting member. 

In the guide device of the present invention, the 
number of rollers and arrangement thereof are optional. 
However, the following arrangements are more effec- 
tive. 

That is, the guide device may have a structure hav- 
ing four rows of rollers in total in which a pair of right and 
left rows of rollers are disposed to be rollable between 
the upper surface of the track rail and a lower surface of 
a horizontal portion of the block body, and one row of 
the roller is disposed between the right and left side sur- 
faces of the track rail and inside surfaces of a suspend- 
ing portion of the block body, respectively. 

In this case, it is preferable that a contact angle line 
constituted by a line connecting two contact points of 
the roller disposed between the corresponding to the 
roller rolling surfaces formed to the upper surface of the 
track rail and the horizontal portion of the block body is 
set to vertically extend with an inclination angle of about 
90° with respect to a horizontal line, while a contact 
angle line of the roller disposed between the corre- 
sponding roller rolling surfaces formed to the right and 
left side surfaces of the track rail and the inside surfaces 
of the suspending portion of the block body is set to 
obliquely extend downwards and is formed so as to 
incline with an inclination angle of 30 0 with respect to a 



horizontal line. 

In addition, the guide device may have a structure 
having four rows of rollers in total in which two rows of 
rollers are vertically disposed at upper and lower por- 
tions to be rollable between a right side surface of the 
track rail and a right inside surface of the suspending 
portion of the block body, and vertically disposed to be 
rollable between a left side surface of the track rail and 
a left inside surface of the suspending portion of the 
block body, respectively. 

Among the two rows of the rollers arranged verti- 
cally, it is preferable that the upper row of rollers is 
formed so that a contact angle line of the roller is set to 
obliquely extend upwards from a side of the track rail to 
sides of the right and left suspending portions of the 
block body and is formed so as to incline with an inclina- 
tion angle of almost 45° with respect to a horizontal line, 
while the lower row of rollers is formed so that a contact 
angle line of the roller is set to obliquely extend down- 
wards, and is formed so as to incline with an inclination 
angle of almost 45°; or that the upper row of rollers is 
formed so that a contact angle line of the roller is set to 
obliquely extend downwards from a side of the track rail 
to sides of the right and left suspending portions of the 
block body and is formed so as to incline with an inclina- 
tion angle of almost 45° with respect to a horizontal line, 
while the lower row of rollers is formed so that a contact 
angle line of the roller is set to obliquely extend down- 
wards and is formed so as to incline with an inclination 
angle of almost 45°. 

In particular, at a time of an insert molding, when a 
block supporting portion corresponding to the roller roll- 
ing surface of the block body is provided to an inner 
periphery of a molding die and the roller rolling surface 
is contacted to the block supporting portion, the block 
body can be effectively positioned in the molding die. 

According to such structure, a pair of right and left 
roller rolling grooves (surfaces) of the block body will 
contact to the block supporting portion. As a result, the 
block body is supported by the paired right and left block 
supporting portions so that the block body is clamped 
from every four directions and supported by four points. 
Therefore, even if an injection pressure of a molding 
material is applied to the block body from every direc- 
tions, the block body can be held unmoved, and the burr 
is not formed at a portion between the roller rolling sur- 
face and the block supporting portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing one embodiment of a linear 
roller guide device according to the first invention. 

Fig. 2 is also a view showing one embodiment of 
the first invention. 

Fig. 3 is a view showing various modifications of the 
roller end surface guide walls and roller retaining struc- 
tures for the linear roller guide devices shown in Fig. 1. 

Fig. 4 is an explanatory view showing a molding 



15 



20 



25 



30 



35 



40 



45 



50 



6 



. <EP 0838602A1_L> 



11 



EP 0 838 602 A1 



12 



method of a movable block for the linear roller guide 
device shown in Fig. 1 . a 

Fig. 5 is a view showing a modification of a roller 
returning passage forming member shown in Fig 1 

Fig. 6 is a view showing another roller contact angle s 
structure of the embodiment according to the first inven- 
tion. 

Fig. 7 is a view showing still another roller contact 
angle structures of the embodiment according to the 
first invention in which Fig. 7 (a) is a cross sectional view w 
of the hnear roller guide device and Fig. 7 (b) is a cross 
sectional view showing a direction changing passage 

Fig. 8 is a view showing one embodiment of a linear 
roller guide device according to the second invention in 
which a roller chain is used. r5 

Fig. 9 is a view showing structures of chain guide 
portions and roller chains in Fig. 8. 

Fig. 10 is a view showing another embodiment of 
the roller chain shown in Fig. 9. 

Fig. 1 1 is a view showing a modification of the roller so 
end surface guide wall for the linear roller guide device 
shown in Fig. 8 and another structure of the roller 
returning passage forming member. 

Fig. 12 is a view showing a molding method of a 
movable block shown in Fig. 8. 25 

Fig. 13 is a view showing another roller contact 
angle structure of the embodiment according to the sec- 
ond invention. 

Fig. 14 is a view showing another roller contact 
angle structure of the embodiment according to the sec- 30 
ond invention. 

Fig. 15 is an explanatory view showing a state 
where a roller-skew occurs in a conventional linear roller 
guide device. 

BEST MODE FOR EMBODYING THE INVENTION 



[The First Invention] 

Hereunder, the first invention will be explained with <o 
reference to the accompanying drawings. 

Figs. 1 and 2 are views showing an embodiment of 
a linear roller guide device according to the first inven- 
tion^ The linear roller guide device 1 comprises a track 
rail 2, four rows of rollers 3 in total of which two rows of 45 
rollers are disposed to an upper side surface of the track 
rail 2 and one row of rollers is disposed to both right and 
left side surfaces of the track rail 2 respectively and a 
movable block 4 assembled to be movable through the 
four rows of rollers 3. 

The track rail 2 is an elongated member formed to *° 
have a rectangular shape in section, an upper portion of 
both the side surfaces of the track rail being formed to 
have tapered surfaces which gradually expand out- 
wardly in upward direction, and each of the right and left 55 
tapered surfaces is provided with one row of roller roll- 
ing surface 5, respectively. In addition, the upper sur- 
face of the track rail 2 is formed to be a plain surface of 



which both right and left end portions are provided 
one row of roller rolling surface 6, respectively, U two 
rows of the roller rolling surfaces 6 in total. 

The movable block 4 comprises a block bc# 40 
formed of metal, and side covers 11 to be attached to 
both end surfaces of the block body 40. 

The block body 40 has a U-shaped cross section 
and high rigidity, and comprises a horizontal portiffi 41 
opposing to the upper surface of the track rail 2, ipair 
of suspending portions 42 and 42 suspending from the 
right and left end portions of the horizontal portion H so 
as to clamp both the right and left side surfaces d the 
track rail 2. A lower surface of the horizontal portitfi 41 
is provided with a pair of roller rolling surfaces 7, -/cor- 
responding to the paired roller rolling surfaces 6. 6 
formed to the upper surface of the track rail 2, tfhile 
each of inner side surfaces of the right and left suspend- 
ing portions 42. 42 is provided with a roller rolling sur- 
face 8 corresponding to the respective roller rolling 
surfaces 5, 5 formed to the right and left side surfaces of 
the track rail 2. 

A number of rollers 3 are disposed between four 
pairs of roller rolling surfaces 5, 8: 6, 7, corresponding to 
each other, that are formed to opposing surfaces 
between the track rail 2 and the movable blodc 4. 
whereby roller rows for bearing a load to be applied to 
portions between the track rail 2 and the movable block 
4 are assembled. A predetermined pre-load is applied 
to respective rollers 3. The roller 3 is formed as a cylin- 
drical roller. However, as shown in Fig. 3 (d), a barrel- 
shaped roller having a circular-arc shaped cross section 
in axial direction can be also available as the roller 3. 

Each of the rollers 3 linearly contacts to the roller 
rolling surfaces 5, 8: 6. 7. A contact angle line L1 consti- 
tuted by a line connecting two contact portions of the 
roller disposed between the corresponding to the roller 
rolling surfaces 5, 8: 6, 7 formed to the upper surface of 
the track rail 2 and the horizontal portion 41 of the blocK 
body 40 is set to vertically extend with an inclination 
angle of about 90 0 with respect to a horizontal line 
passing through a center of the roller 3 , while a contact 
angle line of the roller 3 disposed between the corre- 
sponding to the roller rolling surfaces formed to the rig^t 
and left side surfaces of the track rail 2 and the inside 
surfaces of the right and left suspending portions 42. 42 
of the block body 40 is set to obliquely extend toward & 
center of the track rail 2 and is formed so as to upwardly 
incline with a predetermined angle of a with respect to ^ 
horizontal line H passing through a center of the roller 3. 
thereby to form a structure in which both the right and 
left corner portions 22, 22 of an upper portion of 
track rail 2 are damped by the two rows of rollers 3. ^ 
disposed to the right and left sides of the track rail 2 and 
by the two rows of rollers 3, 3 disposed to the upper su r- 
face side of the track rail 2. In the embodiment shown ■ n 
Figure, the angle of a is set to about 30 °. 

The block body 40 is provided with four rows of the 
roller returning passages 9 for circulating and gu\c*ir*& 
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the four rows of rollers 3. The roller returning passage 9 
linearly extend in parallel to the respective roller rolling 
surfaces 5, 6 formed to the block body 40. Two rows of 
the roller returning passages 9 are provided to the hori- 
zontal portion 41, while two rows of the roller returning 
passages 9 are respectively provided to the right and 
left suspending portions of the block body 40. The roller 
returning passage 9 is formed from a roller returning 
passage forming member 91 composed of resin. 

The roller returning passage forming member 91 is 
integrally bonded to an inner peripheral portion of a 
penetration bore 43 penetrating through the horizontal 
portion 41 and the suspending portion 42 of the block 
body 40. An outer peripheral shape of the roller return- 
ing passage forming member 91 is formed to have a 
cylindrical shape which conforms to an inner peripheral 
shape of the penetration bore 43. The inner periphery of 
the roller returning passage forming member 91 is pro- 
vided with a roller returning passage 9 having a rectan- 
gular cross section for guiding.the roller 3. 

The roller returning passage 9 comprises a pair of 
unloaded roller guide surfaces 9a, 9b extending in par- 
allel to each other for guiding a cylindrical outer periph- 
ery surface of the roller 3, and a pair of unloaded roller 
end surface guide surfaces 9c, 9c extending in parallel 
to each other for guiding end surfaces of the roller 3. 

A gap or clearance between the paired unloaded 
roller guide surfaces 9a, 9b is set to slightly larger than 
a diameter of the roller 3 so as to form a small gap ther- 
ebetween, while a gap or clearance between the paired 
unloaded roller end surface guide surfaces 9c, 9c is set 
to slightly larger than a length of the roller 3 so as to 
form a small gap therebetween, thus resulting in a struc- 
ture enabling to smoothly move the rollers 3 (see Fig. 
3(e)). 

Fig. 5 shows another embodiment of a roller return- 
ing passage forming member 92 to be formed to the 
suspending portion 42 of the block body 40. Namely, the 
roller returning passage forming member 92 is integrally 
bonded to a recessed portion 44 formed to a lower end 
portion of the right and left suspending portions 42 of 
the block body 40. The roller returning passage forming 
member 91 is integrally connected to a third loaded 
roller end surface guide wall forming member 143 pro- 
vided to the inner peripheral side of the suspending por- 
tion 42. 

According to the structure described above, the 
block body 40 is required to be provided with only two 
penetration bores 43 to be formed to the horizontal por- 
tion 41, thus enabling to simplify the manufacturing of 
the device. 

In addition, as shown in Figs. 1(b), (c) and 2, both 
end portions of the block body 40 are provided with side 
covers 1 1 constituting a direction changing passage 10 
for changing the rolling direction of the roller 3 to the 
roller returning passage 9, the roller 3 being disposed 
between the loaded roller rolling surfaces 5, 8; 6, 7 
formed to the track rail 2 and the block body 40. 



The direction changing passage 10 is formed to be 
a pipe having a U-shape. The side cover 1 1 is formed 
with only a direction changing passage inner periphery 
portion 10a of the direction changing passage 10, while 

5 a direction changing passage inner periphery portion 
forming member 12 is integrally bonded to both end por- 
tions of the block body 40. 

This direction changing passage 10 has a rectan- 
gular shaped cross section, and both side portions of 

io the direction changing passage outer periphery portion 
1Qa and the inner periphery portion 10b for guiding the 
outer periphery surface of the roller 3 are provided with 
direction changing roller end surface guide wails 10c, 
10c for guiding the end surfaces of the roller 3. This 

15 direction changing roller end surface guide walls 10c 
together with the direction changing passage inner 
periphery portion 1 0b are formed to the direction chang- 
ing passage ihner periphery portion forming member 
12. Then, when the side cover 1 1 formed with the direc- 
ts tion changing passage outer periphery portion 1 0a is fit- 
ted into the end surface of the block body 40 formed 
with the direction changing passage inner periphery 
portion 10b and the direction changing roller end sur- 
face guide walls 10c, the direction changing passage 10 

25 having a U pipe shape is formed. 

In this regard, the direction changing roller end sur- 
face guide walls 10c. 10c together with the direction 
changing passage outer periphery portion 10a may be 
provided to the side cover 1 1 . In another way, one direc- 

30 tion changing roller end surface guide wall 10c together 
with the direction changing passage inner periphery 
portion 10b may be provided to a side of the direction 
changing passage inner periphery portion forming 
member 12, while the other direction changing roller 

35 end surface guide walls 10c together with the direction 
changing passage outer periphery portion 10a may be 
provided to the side cover 1 1 . 

In still another way, the direction changing roller end 
surface guide wall 1 0c is divided into two portions i.e. an 

40 inner periphery side portion and an outer periphery side 
portion, and then, the outer periphery side portion may 
be formed to the side cover 1 1 , while the inner periphery 
side portion may be provided to the direction changing 
passage inner periphery portion forming member 12. 

45 further, as shown in Fig. 1(a), along the respective 
four rows of roller rolling surfaces 7, 8 of the block body 
40, there is provided with a loaded roller end surface 
guide wail 13 for guiding the end surfaces of the roller in 
the loaded area. In order to form the loaded roller end 

so surface guide wall 13, the block body 40 comprises a 
first end surface guide wall forming member 141 to be 
integrally bonded to a lower surface of the horizontal 
portion 40, right and left second end surface guide wall 
forming members 142 to be integrally bonded to 

55 recessed corner portions between the horizontal por- 
tion 41 and the right and left suspending portions 42, 
and right and left third end surface guide wall forming 
members 143 to be integrally bonded to a lower portion 



15 



EP 0 838 602 A1 



16 



of inner side surface of the right and left suspending 
portions 42. 

. The both end portions of the first end surface guide 
wall forming member 141 and an upper end portion of 
the second end surface guide wall forming members 
142 are provided with loaded roller end surface guide 
walls 13, 13; 13, 13 for guiding the end surfaces of the 
roller 3 rolling on the roller rolling surfaces 7, 7 formed 
to the lower surface of the horizontal portion 41 of the 
block body 40. 

In addition, the lower end portions of the right and 
left second end surface guide wall forming member 142 
and an upper end portion of the third end surface guide 
wall forming members 143 are provided with loaded 
roller end surface guide walls 13, 13; 13, 13 for guiding 
the end surfaces of the roller 3 rolling on the roller rolling 
surfaces 8, 8 formed to the suspending portion 42 of the 
block body 40. 

A gap or clearance between the paired loaded roller 
end surface guide walls 13, 13 is set to slightly larger 
than a length of the roller 3 so as to form a small gap 
between the end surface of the roller 3 and the guide 
wall! 3. 

Further, a first seal member 15 for sealing the gap 
formed between the horizontal portion 41 of the block 
body 40 and the upper surface of the track rail 2 is 
attached to the first end surface guide wall forming 
member 141 , while a second seal member 16 for seal- 
ing the gap formed between the suspending portion 42 
of the block body 40 and the right and left side surfaces 
of the track rail 2 is attached to the third end surface 
guide wall forming member 1 43. 

In this embodiment, the loaded roller end surface 
guide walls 1 3 for guiding both end surfaces of the roller 
3 is formed by the first to third end surface guide wall 
forming members 141-143 that are all composed of 
resin. 

However, as shown in Fig. 3(a), the loaded roller 
end surface guide walls 13 for guiding one end surface 
of the roller 3 may be formed by the block body 40 per 
se, while the loaded roller end surface guide wall 13 for 
guiding the other end surface of the roller 3 may be 
formed by the loaded roller end surface guide wall form- 
ing member 14. In another way, as shown in Fig. 3(f). 
both side of the loaded roller end surface guide walls 1 3 
can be also formed by the block body 40. 

In this first embodiment, all of the roller returning 
passage forming member 91, the roller end surface 
guide wall forming members 141-143 and the direction 
changing passage inner periphery portion forming 
member 12 are formed by integrally molding with the 
movable block. 

Accordingly, the unloaded roller guide surfaces 9a, 
9b of the roller returning passage 9 and both the inner 
and outer periphery portions 10a. 10b of the direction 
changing passage can be continuously and integrally 
molded. Further, the direction changing passage inner 
periphery portion 10b and the roller rolling surfaces 7, 8 



in the loaded area can be also integrally molded. 

In addition, the roller end surface guide wall 9c of 
the roller returning passage 9, the direction changing 
roller end surface guide wall 10c of the direction chang- 

5 ing passage 10 and the loaded area roller end surface 
guide wall 13 are continuously formed by being inte- 
grally molded, so that the roller end surface guide wall 
can be continuously formed in all around the endless 
circulating passage. 

io According to the linear roller guide device of this 
invention, the assembling of the loaded roller end sur- 
face guide wall forming member 14, the roller returning 
passage forming member 91 and the direction changing 
passage inner periphery portion forming member 12 is 

is not required, thus enabling to omit the assembling proc- 
ess for the members. 

In addition, the roller end surface guide wall 13, the 
roller returning passage 9 and the direction changing 
passage inner periphery portion 10b can be provided at 

20 accurate positions with respect to the block body 40. 

As a result, after the rollers 3 are rolled from a start- 
ing end to a terminal end of the roller rolling surfaces 7, 
8 in the loaded area of the block body 40, the rollers 3 
are moved to the roller returning passage 9 through the 

25 direction changing passage 10. then moved along the 
roller returning passage 9, and thereafter, supplied to 
the starting end side of the roller rolling surfaces 7, 8 
through the direction changing passage 10 formed at 
the other end of the roller rolling surfaces 7, 8. 

30 When the direction changing passage inner periph- 
ery portion forming member 12 is integrally formed with 
the block body 40, it becomes possible to eliminate the 
irregularities to be formed at the connected portion 
between the roller roiling surfaces 7, 8 and the direction 

35 changing passage inner periphery portion 10b. In addi- 
tion, as to also the roller returning passage forming 
member 91, when the member 91 is integrally formed 
with the block body 40, it also becomes possible to elim- 
inate the irregularities to be formed at the connected 

40 portion between the direction changing passage inner 
periphery portion 10b and the roller returning passage 
9. 

Further, when the roller returning passage forming 
member 91 and the direction changing passage inner 

45 peripheral portion forming member 12 are provided with 
unloaded roller end surface guide wall 9c and the direc- 
tion changing roller end surface guide wall 10c for guid- 
ing the end surface of the roller, the guide walls being 
continuous to the loaded roller end surface guide wall 

so 13 and these roller end surface guide walls are inte- 
grally formed with the block body 40, the loaded roller 
end surface guide wall 13, the direction changing roller 
end surface guide wail 10c and the unloaded roller end 
surface guide wall 9c can be continuously molded in all 

55 around the endless circulating passage without forming 
the irregularities at the connected portions of the guide 
walls, thus enabling the end surface of the roller to 
smoothly move. 
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In addition, the gaps or clearances between the the 
loaded roller end surface guide wall 13, the direction 
changing roller end surface guide wall 10c, the 
unloaded roller end surface guide wall 9c and the roller 
end surfaces can be accurately maintained to constant 
values, so that the gaps or clearances can be limited to 
a small value, and the skew of the roller 3 can be 
securely prevented. 

In addition, as shown in Figs. 3(b) and 3(c), the 
device may have a structure in which a chamfered por- 
tion 3a is provided at least one end portion of the roller 
3 while an engaging projection 13a, with which the 
chamfered portion 3a of the roller 3 is engaged, is pro- 
vided at the loaded roller end surface guide wall 13 inte- 
grally molded with the block body 40 so as to prevent 
the roller 3 from falling out when the movable block 4 is 
detached from the track rail 2. A small gap is formed 
between the engaging projection 13a and the roller 3 so 
that the engaging projection 1 3a would not interfere with 
the roller 3 when the rollers 3 roll and move between the 
roller rolling surfaces 6, 7; 5, 8. 

46 As described above, when the engaging projection 
1 3a is provided at the roller end surface guide wall 1 3 to 
be integrally molded with the block body 40. the engag- 
ing projection 13a can be accurately positioned with 
respect to the block body 40, and the gap between the 
engaging projection 13a and the chamfered portion 3a 
of the roller 3 can be accurately maintained to a con- 
stant value, whereby there is no fear of interference of 
the engaging projection 13a with the roller during the 
circulation of the roller 3. 

The integrally molding of the roller returning pas- 
sage forming member 91, the direction changing pas- 
sage inner peripheral portion forming member 12 and 
the loaded roller end surface guide wall 13 with the 
block body 40 is performed in accordance with an insert 
molding method comprising the steps of disposing the 
block body 40 into a molding die 15 on the basis of the 
roller rolling surfaces 7, 8 formed to the block body 40, 
forming cavities corresponding to the respective resin 
molded portions to be formed between an inner wall of 
the molding die 15 and the block body 40, and injecting 
a molding material into the respective cavities to form 
the resin molded portions. 

Fig. 4 is a schematic view showing the block body 
40 and states where the molding dies 1 5 are clamped or 
opened at the time of the insert molding. Namely, a fixed 
molding die 15a is provided with block supporting por- 
tions 1 5b to which the roller rolling surfaces 7, 7; 8, 8 are 
fitted for positioning, while a movable molding die 15c is 
provided with pins 15d for forming the roller returning 
passage. 

The block supporting portions 15b have plain 
shapes corresponding to the roller rolling surfaces 7. 7; 
8, 8 and linearly extend in parallel to each other. In this 
regard, Figs. 4(b) and 4(c) show only a circumference of 
the roller returning passage 9 of a side of the suspend- 
ing portion 42. 



Cavities 15e for forming the roller returning pas- 
sage forming member 91 are provided to inside the pen- 
etration bores 43 formed in the horizontal portion 41 
and the suspending portion 42 of the block body 40, 

s respectively. Further, cavities 15f-15h for forming the 
first to third loaded roller end surface guide wall forming 
members 141-143 are provided to inner periphery por- 
tions of the horizontal portion 41 and the suspending 
portion 42, respectively. Furthermore, cavities 15i for 

w forming the direction changing passage inner periphery 
portion forming members 12 are provided to both front 
and back end portions of the block body 40, respec- 
tively. 

In this embodiment, the paired right and left roller 
15 rolling surfaces 7, 7; 8, 8 of the block body 40 are sup- 
ported at four points by the block supporting portions 
1 5b of the molding die 1 5. As a result, the block body 40 
can be supported unmoved by the block supporting por- 
tions 15b, even if an injection pressure of a molding 
20 material is applied to the block body 40 from every 
directions, whereby the roller returning passage 9, the 
direction changing inner periphery portion 10b and the 
first to third loaded roller end surface guide walls 131- 
133 can be accurately formed at predetermined posi- 
25 tions. 

In addition, since the block body 40 is stably posi- 
tioned in the molding die 15. the burr is not formed at 
portions between the roller rolling surfaces 7, 7; 8, 8. 
It is preferable that the block supporting portions 

30 15b closely contact to the roller rolling surfaces 7, 8. 
However, even the block supporting portions 15b and 
the roller rolling surfaces 7, 8 are moved in a small dis- 
tance due to a small gap formed therebetween, the 
small gap can be allowed as far as a dimension accu- 

35 racy is within an allowable range and the resin material 
would not penetrate through the gap. 

[Modifications of Roller Contact Angles] 

40 Though the explanation described above has been 
made by taking an example of a case in which total four 
rows of rollers are disposed between corresponding 
portions i.e., the right and left two rows of rollers being 
disposed between the upper surface of the track rail 2 

45 and the lower surface of the horizontal portion 41 of the 
block body 40 while one row of rollers being disposed 
between the right and left side surfaces of the track rail 
2 and the inner side surfaces of the right and left sus- 
pending portions 42 respectively, a number and an 

so arrangement of the roller rows are optional. 

For example, as shown in Figs. 6 and 7, the device 
may have a structure having four rows of rollers in total 
of which right and left two rows of rollers are disposed 
between the right and left side surfaces of the track rail 

55 2 and the inner side surfaces of the right and left sus- 
pending portions 42 of the block body 40, respectively. 

Fig. 6 shows an example having a structure in 
which the upper row of rollers 3 among the two rows of 
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the rollers 3 arranged vertically is formed so that a con- 
tact angle line L1 of the roller 3 is set to obliquely extend 
upwards from a side of the track rail 2 to the right and 
left suspending portions 42 of the block body 40 and is 
formed so as to incline with an inclination angle of 
almost 45° with respect to a horizontal line H, while the 
lower row of rollers 3 is formed so that a contact angle 
line L2 of the roller 3 is set to obliquely extend down- 
wards, and is formed so as to incline with an inclination 
angle of almost 45°. 

Fig. 7 shows an example having a structure in 
which the upper row of rollers 3 among the two rows of 
the rollers 3 arranged vertically is formed so that a con- 
tact angle line L1 of the roller 3 is set to obliquely extend 
downwards from a side of the track rail to sides of the 
right and left suspending portions 42, 42 of the block 
body 40 and is formed so as to incline with an inclination 
angle of almost 45° with respect to a horizontal line, 
while the lower row of rollers 3 is formed so that a con- 
tact angle line L2 of the roller 3 is set to obliquely extend 
upwards, and is formed so as to incline with an inclina- 
tion angle of almost 45°. 

In the case of this embodiment, the direction chang- 
ing passages 10A, 10B of vertically arranged two rows 
of rollers 3 disposed to both end portions of the block 
body 40 are arranged alternately with a predetermined 
interval in an axial direction so as to intersect to each 
other. In this case, the direction changing passage inner 
peripheral portion forming member 12 formed to the 
end surface of the block body 40 is provided with the 
direction changing passage inner periphery portion 10b 
of the direction changing passage 1 0A of a side close to 
the block body 40 and the direction changing roller end 
surface guide wall 10c, the inner periphery portion 10b 
and the guide wall 10c being integrally molded with the 
block body 40. 

As to the direction changing passage 10B far from 
the block body 40, at least one portion of the loaded 
roller rolling surfaces 7, 8 of an end surface side of the 
block body 40, the direction changing passage inner 
periphery portion 1 0b of a part which is connected to an 
end portion of the roller returning passage 9 and the 
direction changing roller end surface guide wall 10c are 
integrally molded with the block body 40. While, a round 
piece 10C formed with the direction changing passage 
inner periphery portion 1 0b is attached to a part far from 
the direction changing passage 10A. An inner periphery 
of this round piece 10C is formed with a part of an outer 
periphery guide portion of the inside direction changing 
passage 10A. The side cover 11 is formed with the 
direction changing passage outer peripheral portions 
10a, 10a for both the direction changing passages 10A, 
10B arranged vertically. 

According to the first invention described above, the 
assembling of the roller end surface guide wall, the 
roller returning passage and the direction changing pas- 
sage inner periphery portion is not required, thus elimi- 
nating the assembling process for the members. 
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In addition, the roller end surface guide wall, the 
roller returning passage and the direction changing pas- 
sage inner periphery portion can be formed at accurate 
positions with respect to the block body. 

5 When the direction changing passage inner periph- 
ery portion is integrally formed with the block body, it 
becomes possible to eliminate the irregularities to be 
formed at the connected portion between the roller roll- 
ing surface and the direction changing passage inner 

10 periphery portion. In addition, as to the roller returning 
passage, when it is integrally formed with the block 
body, it also becomes possible to eliminate the irregular- 
ities to be foremed at the connected portion between 
the direction changing passage inner periphery portion 

is and the roller returning passage. 

Further, when the roller returning passage and the 
direction changing passage inner peripheral portion are 
provided with guide walls for guiding the end surface of 
the roller, the guide wall being continuous to the roller 

20 end surface guide wall, and the roller returning pas- 
sage, the roller end surface guide wail of at least one the 
paired roller end surface guide walls and the direction 
changing passage inner peripheral portion are integrally 
formed with the block body, so that the roller returning 

25 passage, the guide walls of the direction changing pas- 
sage inner periphery portions and the roller end surface 
guide walls can be continuously molded, whereby irreg- 
ularities are not formed at the connected portions, thus 
enabling the end surface of the roller to smoothly move. 

30 In addition, the guide walls for the roller end sur- 
faces can be integrally formed in continuous in all 
around the endless circulating passage and a gap 
between the guide wall and the end surface of the roller 
can be formed with a high accuracy, so that the skew of 

35 the roller can be securely prevented. 

In addition, when the engaging projection for pre- 
venting the roller from falling out by engaging with the 
chamfered portion of the roller is provided at the roller 
end surface guide wall to be integrally molded with the 

40 . block body, the engaging projection can be accurately 
positioned with respect to the block body, so that the fall- 
ing-out of the roller can be surely prevented even if the 
bearing blocks is detached from the track rail. In addi- 
tion, there is no fear of interference of the block body 

45 with the roller during the circulation of the roller. 

In addition, at a time of an insert molding, when a 
block supporting portion having a shape obtained by 
cutting an outer peripheral portion of the roller with a 
cross section passing through a centre axis of the roller 

so is provided to an inner periphery of a molding die so as 
to correspond to the roller rolling surface of the block 
body and the block body is positioned in the molding die 
by contacting the roller rolling surface to the block sup- 
porting portion, the burr would not occur at the roller roll- 

55 ing surfaces. 

In particular, when the paired right and left roller 
rolling surfaces of the block body are supported by the 
block supporting portions of the molding die, the block 
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body is clamped from every four directions and sup- 
ported by the paired right and left block supporting por- 
tions at four points. Therefore, even if an injection 
pressure of a molding material is applied to the block 
body from every directions, the block body can be held 
unmoved, and the block body can be accurately posi- 
tioned. 

[Second Invention] 

Next, an embodiment of a second invention will be 
explained hereunder with reference to the accompany- 
ing drawings. 

Figs. 8 and 9 disclosure embodiments of linear 
roller guide devices according to the second invention, 
respectively. 

The linear roller guide device 201 comprises a track 
rail 202 and a movable block 204 assembled to be mov- 
able on an upper surface of the track rail 202 through 
four rows of rollers 203 in total of which two rows of roll- 
ers are disposed on an upper surface side of the track 
rail 202 and one row of rollers is disposed on the right 
and left side surface sides of the track rail 202, respec- 
tively. 

Each of the four rows of the rollers 203 circulates in 
an endless circulating passage constituted by the 
loaded area between the roller rolling surfaces 206, 207 
; 205. 208 of the block body 2040 and corresponding to 
the track rail 202, the direction changing passage 210 
and the roller returning passage 209. In this regard, the 
embodiment of this second invention is different form 
that of the first invention in a point where the rollers 203 
are linked to each other by a roller chain 218 inserted to 
be movable in the endless circulating passage. 

The roller chain 218 is a resin molded product, as 
shown in Fig. 9(c)-(e), and comprises spacer portions 
218a disposed between the adjacent rollers 203 and 
connecting bands (plates) 218b as connecting mem- 
bers for connecting the respective spacer portions 
218a, the connecting bands 218b being flexible and 
having a thin plate-shape. 

Both side surfaces of the spacer portion 218 is pro- 
vided with a retaining recessed portion 218c for consti- 
tuting the falling-out preventing portion having a 
circular-arc shape corresponding to a cylindrical surface 
of the roller 203. The connecting plates 218b are posi- 
tioned on a virtual surface connecting the center axes of 
the respective rollers 203. 

The spacer portion 218a is a member having a rec- 
tangular parallelepiped shape and a predetermined 
thickness so as to be disposed between the rollers 203 
and has almost the same length in axial direction as that 
of the roller 203 and a width shorter than a diameter of 
the roller 203. In addition, side surfaces in a thickness 
direction of the spacer portion 218a to which the roller 
203 contacts are formed with retaining recessed por- 
tions 218c having a circular-arc shape corresponding to 
the shape of the roller 203. 



Both side end portions in axial direction of the roller 
of the connecting band 218b of the roller chain 218 
project from the end surfaces of the roller in axial direc- 
tion of the roller thereby to form guide projecting por- 

5 tions2181. 

Each of the rollers 203 is retained from back and 
forth in an arranging direction by the respective spacer 
portions 218a of the roller chain 218, so that it becomes 
unnecessary to form the chamfered portion to the end 

10 portion of the roller. As a result, a load can be supported 
by an entire length of the roller 203, and an effective 
length of the roller 203 for bearing the load can be 
increased. 

Furthermore, since only the spacer portion 218a is 

75 disposed between the adjacent rollers 203, a pitch of 
the rollers 203 can be formed as small as possible, so 
that a number of the rollers 203 to be disposed per unit 
length for bearing the load can be increased as many as 
possible, thus improving the load bearing ability of the 

20 roller 203. 

Fig . 1 0(a) shows an example of the roller chain 218 
of a case where the roller 2031 has a hollow structure 
having a penetration bore 2032. In the case of the roller 
203 having the hollow structure, a pre-load can be eas- 

25 ily applied in comparison with a case of a solid roller 
203, thus resulting in advantage. 

A shaft portion 21 8d to be inserted into the penetra- 
tion bore 2032 is formed to the roller chain 218, 
whereby the roller chain 218 is integrated with the roller 

30 203. According to the structure described above, the 
falling-out of the roller 203 can be securely prevented, 
and the degree of parallelization between the respective 
rollers 203 can be accurately maintained. 

Fig. 10(b) shows an example of the roller chain 218 

35 of a case where the roller 2034 has a structure having 
recessed portions 2033 at its both ends. 

The roller chain 218 is provided with convex por- 
tions 218e to be rotatively inserted into the recessed 
portions 2033 formed to both the end portions of the 

40 roller 203. According to this structures, the falling-out of 
the roller 2034 can be surely prevented, and the degree 
of parallelization between the respective rollers 2034 
can be accurately maintained. 

Fig. 10(c) shows an example of the roller chain 218 

45 of a case where the roller 2036 has a structure having a 
circular groove 2035 at a center of outer periphery of the 
roller 2036. 

The roller 203 is retained by fitting a ring member 
218f formed to the roller chain 218 into the circular 

so groove 2035 of the roller chain 218. 

On the other hand Fig. 10(d) shows an example of 
the roller chain 218 of a case where the connecting 
plate 218b of the roller chain 218 is reinforced. Namely, 
the roller 218 is moved in the endless circulating pas- 

55 sage having a track shape in accordance with the move- 
ment of the movable block 204, and the roller chain 21 8 
is repeatedly subjected to deformations from a linear- 
shape to a curved-shape, so that it is required to 
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increase a fatigue strength of the roller chain 218. 

In view of this point, rt is preferable to reinforce the 
connecting plate 21 8b for linking the roller 203 by insert- 
ing reinforcing members 218g such as wire, thin plate or 
the like into the connecting plate 218b. 

The track rail 202 is an elongated member formed 
to have a rectangular shape in section, an upper portion 
of both the side surfaces of the track rail being formed to 
have tapered surfaces which gradually expand out- 
wardly in upward direction, and each of the right and left 
tapered surfaces is provided with one row of roller roll- 
ing surface 205, respectively. In addition, the upper sur- 
face of the track rail 202 is formed to be a plain surface 
of which both right and left end portions are provided 
with one row of roller rolling surface 206, respectively, 
i.e., two rows of the roller rolling surfaces 206 in total. 

The movable block 204 comprises a block body 

2040 formed of metal, and side covers 211 to be 
attached to both end surfaces of the block body 2040. 

The block body 2040 has a U-shaped cross section 
and high rigidity and comprises a horizontal portion 

2041 opposing to the upper surface of the track rail 202, 
a pair of suspending portions 2042, 2042 suspending 
from the right and left end portions of the horizontal por- 
tion 2041 so as to clamp both the right and left side sur- 
faces of the track rail 202. A lower surface of the 
horizontal portion 2041 is provided with a pair of roller 
rolling surfaces 207, 207 corresponding to the paired 
roller rolling surfaces 206, 206 formed to the upper sur- 
face of the track rail 202, while each of inner side sur- 
faces of the right and left suspending portions 2042, 

2042 is provided with roller rolling surface 208, 208 cor- 
responding to the respective roller rolling surfaces 205, 
205 formed to the right and left side surfaces of the track 
rail 202. 

A number of rollers 203 are disposed between four 
pairs of roller rolling surfaces 205, 208; 206, 207 corre- 
sponding to each other, that are formed to opposing sur- 
faces between the track rail 202 and the movable block 
204, whereby roller rows for bearing a load to be applied 
to portions between the track rail 202 and the movable 
block 204 are assembled. A predetermined pre-load is 
applied to respective rollers 203. 

Each of the rollers 203 linearly contacts to the roller 
rolling surfaces 205, 208; 206, 207. A contact angle line 
L1 constituted by a line connecting two contact portions 
of the roller disposed between the corresponding roller 
rolling surfaces 205, 208; 206, 207 formed to the upper 
surface of the track rail 202 and the horizontal portion 
2041 of the block body 2040 is set to vertically extend 
with an inclination angle of about 90° with respect to a 
horizontal line passing through a center of the roller 
203, while a contact angle line of the roller 203 disposed 
between the corresponding to the roller rolling surfaces 
formed to the right and left side surfaces of the track rail 
202 and the inside surfaces of the right and left sus- 
pending portions 2042, 2042 of the block body 2040 is 
set to obliquely extend toward a center of the track rail 



202 and is formed so as to upwardly incline with a pre- 
determined angle of a with respect to a horizontal line H 
passing through a center of the roller 203, thereby to 
form a structure in which both the right and left corner 

5 portions 2022, 2022 of an upper portion of the track rail 
202 are clamped by the two rows of rollers 203, 203 dis- 
posed to the right and left sides of the track rail 202 and 
by the two rows of rollers 203, 203 disposed to the 
upper surface side of the track rail 202. In the embodi- 

10 ment shown in Figure, the inclination angle of a is set to 
about 30 °. 

The block body 2040 is provided with four rows of 
the roller returning passages 209 for circulating and 
guiding the four rows of rollers 203. The roller returning 

is passage 209 linearly extend in parallel to the respective 
roller rolling surfaces 205, 206 formed to the block body 
2040. Two rows of the roller returning passages 209 are 
provided to the horizontal portion 2041 , while two rows 
of the roller returning passages 209 are respectively 

20 provided to the right and left suspending portions 2042 
of the block body 2040. The roller returning passage 
209 is formed of a roller returning passage forming 
member 2091 composed of resin. 

The roller returning passage forming member 2091 

25 is integrally bonded to an inner peripheral portion of a 
penetration bore 2043 penetrating through the horizon- 
tal portion 2041 and the suspending portion 2042 of the 
block body 2040. An outer peripheral shape of the roller 
returning passage forming member 2091 is formed to 

30 have a cylindrical shape which conforms to an inner 
peripheral shape of the penetration bore 2041. The 
inner periphery of the roller returning passage forming 
member 2091 is provided with a roller returning pas- 
sage 209 having a rectangular cross section for guiding 

35 the roller 203. 

The roller returning passage 209 comprises a pair 
of unloaded roller guide surfaces 209a, 209b extending 
in parallel to each other for guiding a cylindrical outer 
periphery surface of the roller 203, and a pair of 

40 unloaded roller end surface guide surfaces 209c, 209c 
extending in parallel to each other for guiding end sur- 
faces of the roller 203. 

A gap or clearance between the paired unloaded 
roller guide surfaces 209a, 209b is set to slightly larger 

45 than a diameter of the roller 203 so as to form a small 
gap therebetween, while a gap or clearance between 
the paired roller end surface guide walls 209c, 209c is 
set to slightly larger than a length of the roller 203 so as 
to form a small gap therebetween, thus resulting in a 

so structure enabling to smoothly move the rollers 3. 

The unloaded roller end surface guide walls 209c, 
209c are formed with guide grooves 209d with which the 
guide projecting portions 2181 of the roller chain 218 
are engaged. 

55 Fig. 11 shows another embodiment of a roller 
returning passage forming member 2092 to be formed 
to the suspending portion 2042 of the block body 2040. 
Namely, the roller returning passage forming member 
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2092 is integrally bonded to a recessed portion 2044 
formed to a lower end portion of the right and left sus- 
pending portions 2042 of the block body 2040. The 
roller returning passage forming member 2091 is inte- 
grally connected to a third loaded roller end surface 5 
guide wall forming member 2143 provided to the inner 
peripheral side of the suspending portion 2042. 

According to the structure described above, the 
block body 2040 is required to be provided with only two 
penetration bores 2043 to be formed to the horizontal 10 
portion 2041, thus making simple the manufacturing of 
the device. 

In addition, as shown in Figs. 8, 9(a) and 9(b), both 
end portions of the block body 2040 are provided with 
side covers 211 constituting a direction changing pas- is 
sage 210 for changing the rolling direction of the roller 
203 to the roller returning passage 209, the roller 203 
being disposed between the loaded roller rolling sur- 
faces 205, 208; 206, 207 formed to the track rail 202 
and the block body 2040. 20 

The direction changing passage 210 is formed to 
be a pipe having a U-shape. The side cover 211 is 
formed with only a direction changing passage inner 
periphery portion 210a of the direction changing pas- 
sage 210, while a direction changing passage inner 2s 
periphery portion forming member 212 is integrally 
bonded to both end portions of the block body 2040. 

This direction changing passage 210 has a rectan- 
gular shaped cross section, and both side portions of 
the direction changing passage outer periphery portion 30 
210a and the inner periphery portion 210b for guiding 
the outer periphery surface of the roller 203 are pro- 
vided with direction changing roller end surface guide 
walls 210c, 210c for guiding the end surfaces of the 
roller 203. This direction changing roller end surface 35 
guide walls 210c together with the direction changing 
passage inner periphery portion 21 0b are formed to the 
direction changing passage inner periphery portion 
forming member 212. Then, when the side cover 211 
formed with the direction changing passage outer 40 
periphery portion 21 0a is fitted into the end surface of 
the block body 2040 formed with the direction changing 
passage inner periphery portion 21 0b and the direction 
changing roller end surface guide walls 21 0c, the direc- 
tion changing passage 210 having a U pipe shape is 45 
formed. 

The direction changing roller end surface guide 
walls 210c, 210c are formed with guide grooves 210d 
with which the guide projecting portions 2181 of the 
roller chain 21 8 are engaged. so 

In this regard, the direction changing roller end sur- 
face guide walls 210c, 210c together with the direction 
changing passage outer periphery portion 210a may be 
provided to the side cover 211. In another way, one 
direction changing roller end surface guide wall 210c ss 
together with the direction changing passage inner 
periphery portion 210b may be provided to a side of the 
direction changing passage inner periphery portion 



forming member 212, while the other direction changing 
roller end surface guide walls 210c together with the 
direction changing passage outer periphery portion 
210a may be provided to the side cover 21 1 . 

In still another way, the direction changing roller end 
surface guide wall.210c is divided into two portions i.e., 
an inner periphery side portion and an outer periphery 
side portion, and then, the outer periphery side portion 
may be formed to the side cover 211, while the inner 
periphery side portion may be provided to the direction 
changing passage inner periphery portion forming 
member 212. 

Further, as shown in Fig. 8(a), along the respective 
four rows of roller rolling surfaces 207, 208 of the block 
body 240, there is provided with a loaded roller end sur- 
face guide wall 213 for guiding the end surfaces of the 
roller in the loaded area. 

The loaded roller end surface guide walls 213 are 
formed with guide grooves 213a with which the guide 
projecting portions 2181 of the roller chain 218 are 
engaged. In order to form the loaded roller end surface 
guide wall 213, the block body 240 comprises a first end 
surface guide wall forming member 2141 to be integrally 
bonded to a lower surface of the horizontal portion 
2040, the right and left second end surface guide wall 
forming members 2142 to be integrally bonded to 
recessed corner portions between the horizontal por- 
tion 2041 and the right and left suspending portions 
2042, and right and left third end surface guide wall 
forming members 2143 to be integrally bonded to a 
lower portion of inner side surface of the right and left 
suspending portions 2042. 

Both the end portions of the first end surface guide 
wall forming member 2141 and an upper end portion of 
the second end surface guide wall forming members 
2142 are provided with loaded roller end surface guide 
walls 213, 213; 213, 213 for guiding the end surfaces of 
the roller 203 rolling on the roller rolling surfaces 207, 
207 formed to the lower surface of the horizontal portion 
2041 of the block body 2040. 

In addition, the lower end portions of the right and 
left second end surface guide wall forming members 
2142 and an upper end portion of the third end surface 
guide wall forming members 2143 are provided with 
loaded roller end surface guide walls 21 3. 213; 213, 213 
for guiding the end surfaces of the roller 203 rolling on 
the roller rolling surfaces 208, 208 formed to the sus- 
pending portion 2042 of the block body 2040. 

A gap or clearance between the paired loaded roller 
end surface guide walls 213, 213 is set to slightly larger 
than a length of the roller 203 so as to form a small gap 
between the end surface of the roller 203 and the guide 
wall 213. 

Further, a first seal member 216 for sealing the gap 
formed between the horizontal portion 2041 of the block 
body 2040 and the upper surface of the track rail 202 is 
attached to the first end surface guide wall forming 
member 2141, while a second seal member 217 for 
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sealing the gap formed between the suspending portion 
2042 of the block body 2040 and the right and left side 
surfaces of the track rail 202 is attached to the third end 
surface guide wall forming member 2143. 

In this embodiment, the loaded roller end surface 
guide walls 213 for guiding both end surfaces of the 
roller 203 is formed by the first to third end surface guide 
wall forming members 2141 -21 43 that are all composed 
of resin. 

However, as shown in Fig. 11(a), the loaded roller 
end surface guide walls 213 for guiding one end surface 
of the roller 203 may be formed by the block body 2040 
per se, while the loaded roller end surface guide wall 
213 for guiding the other end surface of the roller 203 
may be formed by the loaded roller end surface guide 
wall forming member 214. In this case, the loaded roller 
end surface guide walls 213 may be formed with guide 
grooves with which the guide projecting portions 2181 
of the roller chain 218 are engaged. In another way, as 
shown in Fig. 1 1 (b), a cutout 213b can be also formed in 
place of the guide groove. 

In this second embodiment, all of the roller return- 
ing passage forming member 2091, the roller end sur- 
face guide wall forming members 2141-2143 and the 
direction changing passage inner periphery portion 
forming member 212 is formed by integrally molding 
with the movable block 2040. 

Accordingly, the unloaded roller guide surface 
209a, 209b of the roller returning passage 209 and both 
the inner and outer periphery portions 210a, 210b of the 
direction changing passage can be continuously and 
integrally molded. Further, the direction changing pas- 
sage inner periphery portion 210b and the roller rolling 
surfaces 207, 208 in the loaded area can be also inte- 
grally molded. 

In addition, the roller end surface guide wall 209c of 
the roller returning passage 209, the direction changing 
roller end surface guide wall 210c of the direction 
changing passage 210 and the loaded area roller end 
surface guide wall 213 are continuously formed by 
being integrally molded, so that the roller end surface 
guide wall can be continuously formed in all around the 
endless circulating passage. In addition, the guide 
groove for engaging with the guide projecting portion 
21 81 of the roller chain 218 can be continuously formed 
in all around the endless circulating passage. 

According to the linear roller guide device of this 
invention, the roller returning passage forming member 
2091 and the direction changing passage inner periph- 
ery portion forming member 212 are not required, thus 
enabling to omit the assembling process for the mem- 
bers. In addition, the roller returning passage 209 and 
the direction changing passage inner periphery portion 
21 0a can be provided at accurate positions with respect 
to the block body 2040. 

When the direction changing passage inner periph- 
ery portion forming member 212 is integrally formed 
with the block body 2040, it becomes possible to elimi- 



nate the irregularities to be formed at the connected 
portion between the roller rolling surfaces 207, 208 and 
the direction changing passage inner periphery portion 
210b. In addition, as to the roller returning passage 209, 

5 when the member 91 is integrally formed with the block 
body 2040, it becomes also possible to eliminate the 
irregularities to be formed at the connected portion 
between the direction changing passage inner periph- 
ery portion 210b and the unloaded roller guide surface 

70 209b of the roller returning passage 209. 

On the other hand, the rollers 203 can be smoothly 
rolled and moved from the roller returning passage 209 
in the unloaded area and the direction changing pas- 
sage 210 to the loaded area between the roller rolling 

is surfaces 206, 207; 205, 208 while being held in a state 
where the center axes of the respective rollers 203 are 
retained in parallel to each other and intervals of adja- 
cent rollers 203 are retained in a predetermined dis- 
tance by the roller chain 218. 

20 In particular, when the roller chain 218 is circulated 
and moved, the guide projecting portions 218a formed 
to the roller chain 218 are guided in all around the circu- 
lating passage by the guide grooves 209d, 210d and 
213a formed to the guide walls 213 provided to both 

25 sides of the roller returning passage 209, the direction 
changing inner periphery portion 210b and the roller 
rolling surfaces 207, 208, so that the run-out of the roller 
chain 218 during the circulation can be suppressed in 
all around the circulating passage. Accordingly, the 

30 roller chain 218 can circulate and move on a predeter- 
mined track in all around the endless circulating pas- 
sage. As a result, the rollers 203 can accurately roll and 
move, thus preventing the skew-generation of the rollers 
203. 

35 Furthermore, in this embodiment, the gaps 
between the guide walls 213, the direction changing 
roller end surface guide wall 210c in the loaded area 
and the unloaded roller end surface guide wall 209c and 
the roller end surfaces can be be accurately maintained 

40 to a predetermined value, so that the gap can be 
reduced to a sufficiently small value. As a result, the 
skew of the rollers 203 can be securely prevented in 
cooperation with the retaining function of the roller chain 
218. 

45 Furthermore, when the movable block 204 is 
detached from the track rail 202, the rollers 203 are 
retained by the roller chain 218. 

The integrally molding of the roller returning pas- 
sage forming member 2091 , the direction changing pas- 

50 sage inner peripheral portion forming member 212 and 
the loaded roller end surface guide wall 213 with the 
block body 2040 is performed in accordance with an 
insert molding method comprising the steps of dispos- 
ing the block body 2040 into a molding die 215 on the 

55 basis of the roller rolling surfaces 207, 208 formed to the 
block body 204Q, forming cavities corresponding to the 
respective resin molded portions to be formed between 
an inner wall of the molding die 21 5 and the block body 
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2040, and injecting a molding material into the cavities 
to form the resin molded portions. 

Fig. 1 2 is a schematic view showing the block body 

2040 and states where the molding dies 215 are 
clamped or opened at the time of the insert molding. 
Namely, a fixed molding die 215a is provided with block 
supporting portions 215b to which the roller rolling sur- 
faces 207, 207; 208, 208 are fitted for positioning, while 
a movable molding die 215c is provided with pins 215d 
for forming the roller returning passage. The block sup- 
porting portions 21 5b and the pins 21 5d are formed with 
projecting portions 215b1, 215d! corresponding to the 
guide projecting portion 2181 of the roller chain 218. 

The block supporting portions 215b have plain 
shapes corresponding to the roller rolling surfaces 207, 
207; 208, 208 and linearly extend in parallel to each 
other. In this regard, Figs. 12(b) and 12(c) shows only a 
circumference of the roller returning passage 209 of a 
side of the suspending portion 2042. 

Cavities 215d for forming the roller returning pas- 
sage forming member 2091 are provided inside the 
penetration bores 2043 formed in the horizontal portion 

2041 and the suspending portion 2042 of the block body 
2040, respectively. Further, cavities 21 5e for forming the 
first to third loaded roller end surface guide wall forming 
members 213 are provided to inner periphery portions 
of the horizontal portion 2041 and the suspending por- 
tion 2042. respectively. Furthermore, cavities 21 5f for 
forming the direction changing passage inner periphery 
portion forming members 212 are provided to both front 
and back end portions of the block body 2040, respec- 
tively. 

In this embodiment, the paired right and left roller 
rolling surfaces 207, 207; 208. 208 of the block body 
2040 are supported at four points by the block support- 
ing portions 215b of the molding die 215. As a result 
the block body 2040 can be supported unmoved by the 
block supporting portions 215b, even if an injection 
pressure of a molding material is applied to the block 
body 2040 from every directions, whereby the roller 
returning passage 209, the direction changing inner 
periphery portion 210b and the first to third loaded roller 
end surface guide walls 2131-2133 can be accurately 
formed at predetermined positions. 

In addition, since the block body 2040 is stably posi- 
tioned in the molding die 215, the burr is not formed at 
portions between the roller rolling surfaces 207,207 ; 
208,208. 

It is preferable that the block supporting portions 
215b closely contact to the roller rolling surfaces 207, 
208. However, even the block supporting portions 215b 
and the roller rolling surfaces 207, 208 are moved in a 
small distance due to a small gap formed therebetween, 
the small gap shall be allowed as far as a dimension 
accuracy is within an allowable range and the resin 
material would not penetrate through the gap. 



[Modifications of Roller Contact Angles] 

Though the explanation described above has been 
made by taking into consideration an example of a case 

s in which total four rows of rollers are disposed between 
corresponding portions i.e., the right and left two rows of 
rollers being disposed between the upper surface of the 
track rail 202 and the lower surface of the horizontal por- 
tion 2041 of the block body 2040 while one row of rollers 

10 being disposed between the right and left side surfaces 
of the track rail 202 and the inner side surfaces of the 
right and left suspending portions 2042 respectively, a 
number and an arrangement of the roller rows are 
optional. 

15 For example, as shown in Figs. 13 and 14, the 
device may have a structure having four rows of rollers 
in total in which right and left two rows of rollers are dis- 
posed between the right and left side surfaces of the 
track rail 202 and the inner side surfaces of the right and 

20 left suspending portions 2042 of the block body 2040, 
respectively, 

Fig. 13 shows an example having a structure in 
which the upper row of rollers 203 among the two rows 
of the rollers 203 arranged vertically is formed so that a 

25 contact angle line of the roller 203 is set to obliquely 
extend upwards from a side of the track rail 202 to the 
right and left suspending portions 2042 of the block 
body 2040 and is formed so as to incline with an inclina- 
tion angle of almost 45° with respect to a horizontal line, 

30 while the lower row of rollers 203 is formed so that a 
contact angle line of the roller 203 is set to obliquely 
extend downwards and is formed so as to incline with an 
inclination angle of almost 45° . 

Fig. 14 shows an example having a structure in 

35 which the upper row of rollers 203 among the two rows 
of the rollers 203 arranged vertically is formed so that a 
contact angle line L1 of the roller 203 is set to obliquely 
extend downwards from a side of the track rail to sides 
of the right and left suspending portions 2042. 2042 of 

40 the block body 2040 and is formed so as to incline with 
an inclination angle of almost 45° with respect to a hor- 
izontal line H, while the lower row of rollers 203 is 
formed so that a contact angle line L2 of the roller 203 is 
set to obliquely extend upwards and is formed so as to 

45 incline with an inclination angle of almost 45° . 

In the case of this embodiment, the direction chang- 
ing passages 210A, 21 0B of vertically arranged two 
rows of rollers 3 disposed to both end portions of the 
block body 2040 are arranged alternatively with a pre- 

so determined interval in an axial direction so as to inter- 
sect to each other. In this case, the direction changing 
passage inner peripheral portion forming member 212 
formed to the end surface of the block body 2040 is pro- 
vided with the direction changing passage inner periph- 

55 ery portion 210b of the direction changing passage 
21 OA of a side close to the block body 2040 and the 
direction changing roller end surface guide wall 210c, 
the inner periphery portion 210b and the guide wall 
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210c being integrally molded with the block body 2040. 

As to the direction changing passage 21 OB far from 
the block body 2040, at least one portion of the loaded 
roller rolling surfaces 207, 208 of an end surface side of 
the block body 2040, the direction changing passage s 
inner periphery portion 210b of a part which is con- 
nected to an end portion of the roller, returning passage 
209 and the direction changing roller end surface guide 
wall 210c are integrally molded with the block body 
2040. While, a round piece 210C formed with the direc- 10 
tion changing passage inner periphery portion 210b is 
attached to a part far from the direction changing pas- 
sage 210A. An inner periphery of this round piece 210C 
is formed with a part of an outer periphery guide portion 
of the inside direction changing passage 21 OA. The side is 
cover 21 1 is formed with the direction changing pas- 
sage outer peripheral portions 210a, 21 0a for both the 
direction changing passages 210A, 210B arranged ver- 
tically. 

According to the second invention described above, 20 
since the rollers are circulated in a state of being 
retained by the roller chain, the rollers are rolled and 
moved in a state where center axes of the respective 
rollers are retained in parallel to each other by the roller 
chain. Therefore, the generation of skew can be pre- 25 
vented and the rollers can be smoothly rolled and 
moved. 

In addition, since the roller chain is guided on a pre- 
determined track through the roller chain guide portions 
formed to the roller returning passage and the direction 30 
changing passage, the rollers retained by the roller 
chain can be also accurately guided. 

In addition, the running-out of the roller chain can 
be prevented by the roller chain guide portions. 

In particular, when the roller returning passage to 35 
be formed with the roller chain guide portions, the roller 
returning passage forming member to be formed with 
the direction changing inner periphery portion and the 
direction changing passage inner periphery portion 
forming member are integrally molded with the block 40 
body, the roller chain guide portions can be accurately 
formed on the track. 

In addition, when the direction changing passage 
inner periphery portion forming member is integrally 
formed with the block body, it becomes possible to elim- 45 
inate the irregularities to be formed at the connected 
portion between the roller rolling surface and the direc- 
tion changing passage inner periphery portion. In addi- 
tion, as to the roller returning passage, when it is 
integrally formed with the block body, it also becomes so 
possible to eliminate the irregularities to be formed at 
the connected portion between the direction changing 
passage inner periphery portion and the roller returning 
passage, whereby the rollers can be further smoothly 
circulated and moved in cooperation with the guiding ss 
function of the roller chain. 

Furthermore, when the roller chain is formed so as 
to have an endless structure and is provided with a fall- 



ing-out preventing portion for the rollers, the falling-out 
of the rollers can be prevented by the roller chain even if 
the movable block is detached from the track rail. 

In addition, the roller chain is provided with a guide 
projecting portion, while the roller returning passage 
and the direction changing passage inner peripheral 
portion are provided with guide grooves. In addition, a 
side of the roller rolling surface in the loaded area is pro- 
vided with a guide wall having the guide groove, and the 
guide wall is integrally molded with the block body by 
using an insert molding method, so that the roller chain 
can be accurately guided in all around the endless cir- 
culating passage, thus enabling the rollers to further 
smoothly circulate and move. 

According to the structure described above, when 
the roller chain is circulated and moved, the guide pro- 
jecting portion is engaged with the guide groove formed 
to the roller returning passage and the direction chang- 
ing passage inner peripheral portion, so that the run-out 
of the roller chain during the circulation is suppressed. 
As a result, the rollers can be rolled and moved in 
orderly arranged state in all around the endless circulat- 
ing passage. 

In addition, in a case where the roller chain is 
formed in a striped-shape having no connected portion 
at both ends thereof, when the movable block is 
detached from the track rail, the guide projecting portion 
is engaged with the guide groove, thus enabling to pre- 
vent a sagging or slack of an end portion of the roller 
chain. Further, also in the case of the roller chain having 
an endless structure, the sagging or slack Of an interme- 
diate portion of the roller chain can be prevented. 

When the roller chain comprises spacer portions 
disposed between the adjacent rollers and connecting 
members for connecting the respective spacer portions, 
each of the rollers is arranged and circulated in a state 
where the rollers are retained by the spacer portions 
from back and forth in the arranging direction thereof. 

Further, when a falling-out preventing portion for 
the roller is provided to the spacer portions so as to pre- 
vent the roller falling-out from back and forth of the 
roller, it becomes unnecessary to chamfer the end por- 
tion of the roller, so that an effective length of the roller 
for bearing the load can be increased, thus enabling to 
improve the load bearing ability. 

Furthermore, since only the spacer portion is dis- 
posed between the adjacent rollers, a pitch of the rollers 
can be formed as small as possible, so that a number of 
the rollers required to be disposed per unit length for 
bearing the load can be increased as many as possible, 
thus further improving the load bearing ability of the 
roller. 

In addition, when the roller is formed to have a hol- 
low structure and the roller is retained by inserting a 
resin portion into the hollow portion of the roller, the fall- 
ing-out of the roller can be securely prevented and a 
degree of parallelization between the adjacent rollers 
can be accurately maintained. 
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In addition, as an example of a case where the hol- 
low portion does not penetrate, the roller may be 
retained in such a manner that a recessed portion is 
formed to both end portions of the roller and the resin 
portion is inserted into the recessed portion or in a man- 
ner that a grooved portion is formed to a center periph- 
eral portion of the roller and the resin portion is fitted 
into the grooved portion. 

In addition, when the roller chain is reinforced by 
inserting a wire or thin plate into the connecting member 
for linking the rollers, a fatigue strength and life duration 
of the roller chain can be increased. 

In addition, at a time of the insert molding, when a 
block supporting portion having a shape obtained by 
cutting an outer peripheral portion of the roller with a 
cross section passing through a center axis of the roller 
is provided to an inner periphery of a molding die so as 
to correspond to the roller rolling surface of the block 
body, and the block body is positioned in the molding die 
by contacting the roller rolling surface to the block sup- 
porting portion, the burr would not occur at the roller roll- 
ing surfaces. 

In particular, when the paired right and left roller 
rolling surfaces of the block body are supported by the 
block supporting portions of the molding die, the block 
body is clamped from every four directions and sup- 
ported by the paired right and left block supporting por- 
tions at four points. Therefore, even if an injection 
pressure of a molding material is applied to the block 
body from every directions, the block body can be held 
unmoved, thus the block body can be accurately posi- 
tioned. 

INDUSTRIAL APPLICABILITY 

As described above, the linear roller guide device 
according to the present invention is widely applicable 
to linear guide mechanisms for various industrial equip- 
ments such as machine tool, robot operating system, 
measuring apparatus or the like. 

Claims 

1. A linear roller guide device comprising a track rail 
and a movable block assembled to the track rail 
through a number of rollers, 

said movable block comprising: 

a roller rolling surface on which said rollers roll; 
a block body having a roller returning passage 
corresponding to the roller rolling surface; 
a direction changing passage inner periphery 
portion formed to both end surfaces of the 
block body; 

a pair of roller end surface guide walls formed 
to both sides of the roller rolling surface of the 
block body and adapted to guide both the end 
surfaces of the roller; and 



side covers each having a direction changing 
passage outer periphery portion for forming a 
direction changing passage by fitting the side 
cover into the direction changing passage inner 
5 periphery portion formed to both end surfaces 

of the block body, 

said track rail including a roller roiling surface 
extending in an axial direction corresponding to 
the roller rolling surface of the block body, and 

10 said rollers circulating in an endless circulating 

passage constituted by a loaded area between 
the roller rolling surface of the block body and 
the roller rolling surface corresponding to the 
track rail, the direction changing passage and 

15 the roller returning passage, 

wherein at least one of a roller returning 
passage forming member for forming the roller 
returning passage, a roller end surface guide 
wall forming member for forming at least one of 

20 the paired roller end surface guide wall and a 

direction changing passage inner periphery 
portion forming member for forming the direc- 
tion changing passage inner periphery portion 
is formed as a molded body integrally formed 

25 with the block body by inserting the block body 

into a molding die. 

2. A linear roller guide device according to claim 1. 
wherein said roller returning passage forming 

30 member and said direction changing passage inner 
peripheral portion forming member are provided 
with guide walls for guiding the end surfaces of the 
rollers, the guide walls being continuous to the 
roller end surface guide wall, and said roller return- 

35 ing passage forming member, said roller end sur- 
face guide wall forming member of at least one of 
the paired roller end surface guide wall forming 
members and said direction changing passage 
inner peripheral portion forming member are inte- 

40 grally molded with the block body. 

3. A linear roller guide device according to claim 1, 
wherein said roller is provided with a chamfered 
portion formed to at least one end portion of the 

45 roller, and an engaging projection with which said 
chamfered portion of the roller is engaged is pro- 
vided at the roller end surface guide wall integrally 
molded with the block body so as to prevent the 
roller from falling-out. 

so 

4. A linear roller guide device according to any one of 
claims 1 , 2 and 3, wherein said device has a struc- 
ture having four rows of rollers in total in which a 
paired right and left rows of rollers are disposed to 

55 be rollable between the upper surface of the track 
rail and a lower surface of a horizontal portion of the 
block body and two rows of the rollers each is dis- 
posed between the right and left side surfaces of 
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the track rail and inside surfaces of a suspending 
portion of the block body, respectively. 

5. A linear roller guide device according to claim 4, 
wherein a contact angle line constituted by a line s 
connecting two contact points of said roller dis- 
posed between the roller rolling surfaces formed to 
the upper surface of the track rail and the horizontal 
portion of the block body is set to vertically extend 
with an inclination angle of approximately 90 ° with 10 
respect to a horizontal line, while a contact angle 
line of the roller disposed between the roller rolling 
surfaces formed to the right and left side surfaces of 
the track rail and the inside surfaces of the sus- 
pending portion of the block body is set to obliquely 15 
extend downwards and is formed so as to incline 
with an inclination angle of approximately 30 ° with 
respect to a horizontal line. 

6. A linear roller guide device according to any one of 20 
claims 1 , 2 and 3, wherein said guide device has a 
structure having four rows of rollers in total in which 
two rows of rollers are vertically disposed to be Tol- 
lable at upper and lower portions between a right 
side surface of the track rail and a right inside sur- 2s 
face of the suspending portion of the block body, 
respectively, while the remaining two rows of rollers 
are vertically disposed to be rollable at upper and 
lower portions between a left side surface of the 
track rail and a left inside surface of the suspending 30 
portion of the block body, respectively. 

7. A linear roller guide device according to claim 6, 
wherein said upper row of rollers is formed so that a 
contact angle line of the roller is set to obliquely 35 
extend upwards from a side of the track rail to sides 

of the right and left suspending portions of the block 
body and is formed so as to incline with an inclina- 
tion angle of approximately 45° with respect to a 
horizontal line, while said lower row of rollers is 40 
formed so that a contact angle line of the roller is 
set to obliquely extend downwards and is formed so 
as to incline with an inclination angle of approxi- 
mately 45° with respect to a horizontal line. 

45 

8. A linear roller guide device according to claim 6, 
wherein said upper row of rollers is formed so that a 
contact angle line of the roller is set to obliquely 
extend downwards from a side of the track rail to 
sides of the right and left suspending portions of the so 
block body, and is formed so as to incline with an 
inclination angle of approximately 45° with respect 

to a horizontal line, while the lower row of rollers is 
formed so that a contact angle line of the roller is 
set to obliquely extend downwards and is formed so 55 
as to incline with an inclination angle of almost 45 0 
with respect to a horizontal line. 
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9. A linear roller guide device according to any one of 
claims 1 to 7, wherein a block supporting portion 
having a shape obtained by cutting an outer periph- 
eral portion of the roller with a cross section pass- 
ing through a center axis of the roller is formed to an 
inner periphery of a molding die so as to corre- 
spond to the roller rolling surface of the block body 
at a time of an insert molding, and the block body is 
positioned in the molding die by contacting the 
roller rolling surface to the block supporting portion. 

10. A linear roller guide device comprising a track rail 
and a movable block assembled to the track rail 
through a number of rollers, 

said movable block comprising: 

a block body having a roller rolling surface and 
a roller returning passage corresponding to the 
roller rolling surface; 

a direction changing passage inner periphery 
portion formed to both end surfaces of the 
block body; and 

side covers each having a direction changing 
passage outer periphery portion for forming a 
direction changing passage by fitting the side 
cover into the direction changing passage inner 
periphery portion formed at both end surfaces 
of the block body. 

said track rail including a roller rolling surface 
extending in an axial direction corresponding to 
the roller rolling surface of the block body, 
said rollers circulating in an endless circulating 
passage constituted by a loaded are a between 
the roller rolling surface of the block body and 
the roller rolling surface corresponding to the 
track rail, the direction changing passage and 
the roller returning passage, and the rollers are 
linked to each other by a roller chain inserted to 
be movable in the endless circulating passage, 

wherein said roller returning passage 
and said direction changing passage inner 
periphery guide portion are provided with a 
roller chain guide portion for guiding a track of 
the roller chain onto a predetermined track, 

where in at least one of the roller return- 
ing passage forming member for forming the 
roller returning passage and the direction 
changing passage inner periphery portion 
forming member for forming the direction 
changing passage inner periphery portion is 
integrally molded by inserting the block body 
into a molding die. 

11. A linear roller guide device according to claim 10. 
wherein said roller chain is provided with a guide 
projecting portion so as to project from the end sur- 
face of the roller in an axial direction of the roller, 
while said roller returning passage and the direction 
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changing passage are provided with guide grooves 
with which said guide projecting portion is engaged, 
at least one side of the roller rolling surfaces formed 
to the block body is provided with a guide wall hav- 
ing the guide groove with which said guide project- 5 
ing portion is engaged, and said guide wall is 
integrally molded with the block body by inserting 
the block body into a molding die to thereby contin- 
uously form the guide groove to the roller returning 
passage forming member, the direction changing ro 
passage inner periphery portion forming member 
and the guide wall so that the guide groove ranges 
to all around the endless circulating passage. 

12. A linear roller guide device according to claim 11, is 
wherein said roller chain comprises spacer portions 
disposed between the adjacent rollers and connect- 
ing members for connecting the respective spacer 
portions, and said guide projecting portion is pro- 
vided to the connecting member. 20 

1 3. A linear roller guide device according to claim 1 1 or 
12, wherein said connecting member and said 
spacer portion disposed between the adjacent roll- 
ers are formed as resin moldings, said roller is 25 
formed to have a hollowed portion, and the roller is 
retained by inserting a resin portion into said hol- 
lowed portion of the roller. 

14. A linear roller guide device according to claim 11 or 30 
12, wherein said roller is retained in such a manner 
that a recessed portion is formed to both end por- 
tions of said roller and the resin portion is inserted 
into the recessed portion. 

35 

1 5. A linear roller guide device according to claim 1 1 or 
12, wherein said roller is retained in such a manner 
that a grooved portion is formed to a center periph- 
eral portion of the roller and the resin portion is fit- 
ted into the grooved portion. 40 

16. A linear roller guide device according to any one of 
claims 11, 12, 13. 14 and 15 wherein said connect- 
ing member for linking the rollers is reinforced by 
inserting a wire or thin plate into the connecting 45 
member. 

17. A linear roller guide device according to any one of 
claims 10 to 16, wherein said device has a structure 
having four rows of rollers in total in which a paired so 
right and left rows of rollers are disposed to be Tol- 
lable between the upper surface of the track rail and 

a lower surface of a horizontal portion of the block 
body and two rows of the rollers each is disposed 
between the right and left side surfaces of the track ss 
rail and inside surfaces of a suspending portion of 
the block body, respectively. 



18. A linear roller guide device according to claim 17, 
where in a contact angle line constituted by a line 
connecting two contact points of said roller dis- 
posed between the roller rolling surfaces formed to 
the upper surface of the track rail and the horizontal 
portion of the block body is set to vertically extend 
with an inclination angle of approximately 90 0 with 
respect to a horizontal line, while a contact angle 
line of the roller disposed between the roller rolling 
surfaces formed to the right and left side surfaces of 
the track rail and the inside surfaces of the sus- 
pending portion of the block body is set to obliquely 
extend downwards and is formed so as to incline 
with an inclination angle of approximately 30 0 with 
respect to a horizontal line. 

19. A linear roller guide device according to any one of 
claims 10 to 16, wherein said device has a structure 
having four rows of rollers in total in which two rows 
of rollers are vertically disposed to be roliable at 
upper and lower portions between a right side sur- 
face of the track rail and a right inside surface of the 
suspending portion of the block body, while the 
remaining two rows of rollers are vertically disposed 
to be roliable at upper and lower portions between 
a left side surface of the track rail and a left inside 
surface of the suspending portion of the block body, 
respectively. 

20. A linear roller guide device according to claim 19, 
wherein said upper row of rollers of the two rows of 
rollers is formed so that a contact angle line of the 
roller is set to obliquely extend upwards from a side 
of the track rail to sides of the right and left sus- 
pending portions of the block body and is formed so 
as to incline with an inclination angle of approxi- 
mately 45 0 with respect to a horizontal line, while 
said lower row of rollers is formed so that a contact 
angle line of the roller is set to obliquely extend 
downwards and is formed so as to incline with an 
inclination angle of approximately 45° with respect 
to a horizontal line. 

21. A linear roller guide device according to claim 19, 
wherein said upper row of rollers of the two rows of 
rollers is formed so that a contact angle line of the 
roller is set to obliquely extend downwards from a 
side of the track rail to sides of the right and left sus- 
pending portions of the block body and is formed so 
as to incline with an inclination angle of approxi- 
mately 45 0 with respect to a horizontal line, while 
the lower row of rollers is formed so that a contact 
angle line of the roller is set to obliquely extend 
upwards and is formed so as to incline with an incli- 
nation angle of approximately 45° with respect to a 
horizontal line. 

22. A linear roller guide device according to any one of 
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claims 10 to 21, wherein a block supporting portion 
having a shape obtained by cutting an outer periph- 
eral portion of the roller with a cross section pass- 
ing through a center axis of the roller is provided to 
an inner periphery of a molding die so as to corre- 
spond to the roller rolling surface of the block body 
at a time of an insert molding, and the block body is 
positioned in the molding die by contacting the 
roller rolling surface to the block supporting portion. 
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